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Data quality – Legislative basis

EC Delegated Regulation 886/2013 (SRTI)

EC Delegated Regulation 2022/492 (RTTI new)



Data quality – Prior work

• Focus on priority actions of the EU ITS Directive
• Developed in EIP+ and EU EIP projects



Data quality – NAPCORE WG3 focus

• Extension of Quality Frameworks
• Development of new QFs focusing on functional domains that are either new or 

have not been exhaustively covered.

• Concretization of existing QFs.

• Application & testing on NAP datasets (case studies)

Name of Quality Framework Scope Leader

On-street parking data New framework DE/BASt

Alternative fuel data New framework PT/Armis

MMTIS data Concretization of existing ITxPT

Floating Car Data (FCD) New framework GR/CERTH

UVAR data New framework PT/Armis

Network Topology Data New framework ERTICO

Cross-domain / formal / technical New framework CZ/TamTam



Data quality –What is a quality framework?

Specific/measurable aspects that 

enable data quality assessment. 

They may be grouped under 

various quality dimensions 

(overarching categories) and 

associated with various quality 

metrics.

Specific expectations of data quality 

established by stakeholders and use case 

needs (criterion-specific).

Techniques and procedures used 

to assess and measure the quality 

of data (i.e., quantify each 

criterion).



Data quality –Application area

Detection
Data 

delivery
Data 

reception
Data 

aggregation
Data fusion

Quality 
check

Content 
delivery

Process of observing 

a measurement 

sample by means of 

technical equipment 

(could also involve 

human activity).

Process of transferring 

the detected 

measurement sample

from the  

measurement location 

to a central place.

Process of 

gathering the 

received 

measurement

samples in a 

repository.

Process of combining 

raw data measurement 

samples from different 

means of detection into 

a representation of the 

traffic situation.

Process of checking on 

measurement samples 

and the reconstructed 

traffic situation with 

the goal of removing 

erroneous samples.

Process of transferring 

the content to a service

provider, which will take 

care of the distribution 

of the content to the 

End Users.

The process of 

collecting several 

measurement samples 

from the measurement 

locations at a central 

entity.



Data quality – Quality criteria (1/3)

Correctness Completeness Timeliness Reliability

Spatial coverage

Bias rate
Network 

coverage

Temporal 

coverage

Freshness

Latency

Classification 

correctness

Situation/condition 

coverage

Location 

accuracy

Consistency

Logical precision

Missing values

Usability

Granularity

Service availability

Uniqueness

Accuracy – error 

rate



Data quality – Quality criteria (2/3)

• Accuracy – error rate: extent to which data represents in an accurate & precise manner 
the real-world situation or conditions it describes without inaccuracies, discrepancies, or 
mistakes.

• Bias rate: extent to which data contains consistent inaccuracies, discrepancies, or mistakes 
compared to the true or expected values.

• Classification correctness: extent to which situations/events/conditions/vehicle types/… 
are classified correctly. 

• Location accuracy: extent to which provided information is correctly georeferenced (i.e., 
provided locations accurately represent the real-world locations they intend to describe). 

• Spatial coverage: spatial extent or range that a dataset or data resource encompasses.
• Network coverage: percentage of the applicable transportation network covered by a 

dataset or data resource. 
• Temporal coverage: time period or duration for which a dataset or data source provides 

information or is relevant.
• Situation/condition coverage: variety of traffic conditions and situations captured and 

accurately represented within a data resource.



Data quality – Quality criteria (3/3)

• Missing values: number of entries that are absent or incomplete within a dataset or data 
source.

• Freshness: frequency with which data is updated.
• Latency: time delay or lag between the production (or update) of a data source and the 

moment this source is made available for use (through the NAP).
• Consistency: degree to which provided information is uniform and coherent throughout a 

dataset or database based on predefined rules or standards.
• Logical precision: extent to which a dataset or data source contains logical errors (e.g., 

traffic speeds greater than free flow speeds).
• Uniqueness: extent to which each data item or record is distinct and not duplicated 

within a dataset.
• Granularity: level of detail or resolution of the provided information based on the specific 

needs of the associated use cases.
• Service availability: extent to which a data service is operational and continuously 

accessible for users.



Data quality – Quality metrics (examples)

Dimension Criterion Metrics Unit Assessment Object

Correctness Accuracy –

error rate

𝑄C𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 C𝑜𝑒𝑓𝑓𝑖ci𝑒𝑛𝑡 𝑅(C)

𝑄𝑀𝐴𝑃𝐸(C)

𝑄𝑅𝑀𝑃𝑆𝐸(C)

𝑄𝑅𝑀𝑃𝑆𝐸−𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑏𝑦 𝑙𝑒𝑛𝑔𝑡ℎ C

-1 … 1

0 …  ∞

0 …  ∞

0 …  ∞

Value pairs of reference 

data and test data

Bias rate 𝑄𝑀𝐵𝑃𝐸(C) 0 …  ∞ Value pairs of reference 

data and test data

Timeliness Freshness 𝑄𝑈𝑝𝑑𝑎𝑡𝑒 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦(𝐶) Time interval One data offer

Latency 𝑄𝐿𝑎𝑡𝑒𝑛𝑐𝑦 𝑜𝑓 𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑖𝑙𝑖𝑡𝑦(𝐶) Time delta One data offer

Completeness Network 

coverage

𝑄𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒 𝑟𝑎𝑡𝑖𝑜 𝐷 0 … 1 One data offer



Data quality – Quality requirements (examples)

Dimension Criterion Quality level

Basic * Enhanced ** Advanced ***

Accuracy Precision –

error rate

Correlation coefficient ≥ 

0.8

MAPE ≤ 25%

Correlation coefficient ≥ 

0.9

MAPE ≤ 10%

Correlation coefficient ≥ 

0.95

MAPE ≤ 5%

Bias rate … … …

Timeliness Freshness ≤ 15 min ≤ 5 min ≤ 1 min

Latency For 95 % of all reports:

≤ 5 min

For 95 % of all reports:

≤ 2 min

For 95 % of all reports:

≤ 1 min

Completeness Network 

coverage

Best effort 80% 90%



Data quality –Assessment methods

• Continuous monitoring of equipment
Goal: detect failures that are more or less specific for the type of equipment.

• Manual verification of events or conditions
Goal: verify manually reported events or conditions and take corrective actions (if needed).

• Automated or regular monitoring of data correctness and latency
Goal: evaluate processing performance and correctness in a continuous basis (via software 

solutions) or by drawing content samples in a regular basis & plan for improvements.

• Reference testing
Goal: make comparisons between an existing information service and a (typically purchased) ground-truth 

information service for a limited period of time in a time-space oriented context.

• Surveys of perceived quality by users
Goal: measure how the end users experience/perceive an information service. Data collection may be 

performed periodically (e.g., once a year).

• Collection of direct user feedback
Goal: actively interact with data users and collect feedback.

• Monitoring of service use statistics
Goal: collect indirect information by measuring the amount of service use through counters internet page 
visits, smartphone application downloads and use etc.

• Others to be defined



Data quality – Next steps

1 2

Test and 

apply the 

developed 

frameworks!

Definition of 

quality dimensions, 

criteria and 

metrics

Definition of 

quality

requirements 

(thresholds)

3

Definition of 

assessment 

methods

4

Associate 

everything with 

everything 

5

Adopt a use 

case-specific 

approach

6

Investigate 

harmonization 

opportunities in 

a cross-

package/framew

ork basis.

Which metric is 

associated with 

which 

criterion/dimension?

Which assessment 

method is suitable for 

which 

criterion/dimension?

Are there specific 

quality requirements 

per data use case?



Thanks for your attention!

Contact information

Evangelos Mitsakis, emit@certh.gr

Chrysostomos Mylonas, chmylonas@certh.gr

Maria Stavara, mstavara@certh.gr
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